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(57)Abstract: 

PROBLEM TO BE SOLVED: To control an intake throttle valve 
and an EGR valve while ensuring combustion stability. 
SOLUTION: A target air excess rate Xt depending on an engine 
operating condition is calculated, and a target working medium 
amount is calculated based on the calculated target air excess 
rate Xt (S1 to S3). An unburned exhaust component amount is 
predicted (S4), and when the unburned exhaust component 
amount exceeds a predetermined value, the calculated target 
working medium amount is corrected to be reduced (S5). Then, 
the intake throttle valve and the EGR valve are controlled so as 
to be the target working medium amount after correction (S6 to 
S8). 
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* NOTICES * 

JFO and NCI PI are not: responsible for any 
damages caused by the use of this translation 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The inhalation air content which is installed in an engine's inhalation-of-air path, and is inhaled by 
the engine A controllable inhalation-of-air throttle valve, The amount of EGR(s) which is installed in the 
EGR path which opens the downstream inhalation-of-air path and flueway of this inhalation-of-air throttle 
valve for free passage, and is inhaled by the engine A controllable EGR valve, The control unit of the 
internal combustion engine characterized by having an amount setting-out means of target working medium 
to set up the amount of target working medium of a combustion chamber based on an engine's operational 
status, and the amount control means of working medium which controls said inhalation-of-air throttle valve 
and an EGR valve so that an engine's amount of working medium turns into said amount of target working 
medium. 

[Claim 2] Said amount control means of working medium is the control unit of the internal combustion 
engine according to claim 1 which has an amount setting-out means of target EGR(s) to set up the amount of 
target EGR(s) based on a target-intake-air-flow setting-out means to set up target intake air flow based on an 
engine's operational status, and said amount of target working medium and target intake air flow, and is 
characterized by controlling said inhalation-of-air throttle valve and an EGR valve based on the target intake 
air flow and the amount of target EGR(s) which were set up. 

[Claim 3] It is the control unit of the internal combustion engine according to claim 1 or 2 which has a 
flame-failure judging means to judge a flame failure, and the amount amendment means of working medium 
which carries out reduction amendment of said amount of target working medium when a flame failure is 
judged, and is characterized by said amount control means of working medium controlling said inhalation- 
of-air throttle valve and an EGR valve so that an engine's amount of working medium turns into said amount 
of target working medium by which reduction amendment was carried out. 

[Claim 4] Said flame-failure judging means is the control unit of the internal combustion engine according 
to claim 3 characterized by judging with a flame failure when the amount of unbumt exhaust air components 
which detected or presumed, and detected or presumed the amount of unbumt exhaust air components 
discharged by the engine exceeds the specified quantity. 

[Claim 5] The control unit of the internal combustion engine according to claim 4 characterized by 
presuming said amount of unburnt exhaust air components based on at least one of an inhalation air content, 
fuel oil consumption, and engine circulating water temperatures. 

[Claim 6] The control unit of the internal combustion engine of any one publication of claim 1 to claim 5 
characterized by making the amount of working medium of a combustion chamber increase with excess-air- 
factor regularity by enlarging the opening of said inhalation-of-air throttle valve and an EGR valve. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the control technique of an inhalation-of-air 

throttle valve and an EGR valve about an internal combustion engine's control unit. 

[0002] 

[Description of the Prior Art] There are some which were indicated by JP,1 0-683 15,A as a technique which 

controls simultaneously an engine's inhalation-of-air throttle valve and EGR valve. 

[0003] 

[Problem(s) to be Solved by the Invention] By the way, the amount of working medium of a combustion 
chamber (total of an inhalation air content and the amount of EGR(s)) influences the ignitionability of a fuel. 
When compression edge temperature becomes high, the ignitionability of a fuel improves (continuous line) 
and the amount of working medium decreases so that there are many amounts of working medium of a 
combustion chamber in the case of the same excess air factor as shown in ******** and drawing 14 , it has 
the inclination for compression edge temperature to fall and for ignitionability to get worse (broken line). 
[0004] Therefore, in order to secure good ignitionability, it is necessary to make working medium of a 
combustion chamber into a proper amount. However, since the above-mentioned conventional thing is not 
taking into consideration change of the amount of working medium of the combustion chamber produced by 
opening modification of an inhalation-of-air throttle valve and an EGR valve, the amount of working 
medium may become less than the amount according to operational status, and ignitionability may get 
worse. 

[0005] This invention is made in view of the above problems, and it aims at offering the control unit of the 
internal combustion engine which can control an inhalation-of-air throttle valve and an EGR valve, securing 
combustion stability by taking into consideration change of the amount of working medium. 
[0006] 

[Means for Solving the Problem] The inhalation air content which invention concerning claim 1 is installed 
in an engine's inhalation-of-air path, and is inhaled by the engine Therefore, a controllable inhalation-of-air 
throttle valve, The amount of EGR(s) which is installed in the EGR path which opens the downstream 
inhalation-of-air path and flueway of this inhalation-of-air throttle valve for free passage, and is inhaled by 
the engine A controllable EGR valve, It is characterized by having an amount setting-out means of target 
working medium to set up the amount of target working medium of a combustion chamber based on an 
engine's operational status, and the amount control means of working medium which controls said 
inhalation-of-air throttle valve and an EGR valve so that an engine's amount of working medium turns into 
said amount of target working medium. 

[0007] Said amount control means of working medium is equipped with a target-intake-air-flow setting-out 
means to set up target intake air flow based on an engine's operational status, and an amount setting-out 
means of target EGR(s) to set up the amount of target EGR(s) based on said amount of target working 
medium and target intake air flow, and invention concerning claim 2 is characterized by controlling said 
inhalation-of-air throttle valve and an EGR valve based on the target intake air flow and the amount of target 
EGR(s) which were set up. 

[0008] Invention concerning claim 3 is equipped with a flame-failure judging means to judge a flame 
failure, and the amount amendment means of working medium which carries out reduction amendment of 
said amount of target working medium when a flame failure is judged, and said amount control means of 
working medium is characterized by controlling said inhalation-of-air throttle valve and an EGR valve so 
that an engine's amount of working medium turns into said amount of target working medium by which 
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reduction amendment was carried out. 

[0009] It is characterized by invention concerning claim 4 judging said flame- failure judging means to be a 
flame failure, when the amount of unburnt exhaust air components which detected or presumed, and 
detected or presumed the amount of unburnt exhaust air components discharged by the engine exceeds the 
specified quantity. Invention concerning claim 5 is characterized by presuming said amount of unburnt 
exhaust air components based on at least one of an inhalation air content, fuel oil consumption, and engine 
circulating water temperatures. 

[0010] Invention concerning claim 6 is characterized by making the amount of working medium increase 
with excess-air- factor regularity by enlarging the opening of said inhalation-of-air throttle valve and an EGR 
valve. 
[0011] 

[Effect of the Invention] Since an inhalation-of-air throttle valve and an EGR valve are controlled to set up 
the amount of target working medium of a combustion chamber according to an engine's operational status, 
and to become this amount of target working medium according to invention concerning claim 1 , a proper 
quantity of working medium can be secured and the ignitionability of a fuel can be maintained good. 
[0012] In addition, if said amount of target working medium is increased and it sets up, compression edge 
temperature can be raised to the bottom of the same excess air factor, and the ignitionability of a fuel can be 
improved. According to invention concerning claim 2, the amount of target EGR(s) is set up based on the 
target intake air flow set up according to an engine's operational status, and said amount of target working 
medium. Since an inhalation-of-air throttle valve and an EGR valve are controlled based on the target intake 
air flow and the amount of target EGR(s) which were set up While securing the amount of working medium 
and raising the ignitionability of a fuel, it can also be prevented that avoid that the ratio of the amount of 
inert gas (EGR) increases too much among the amounts of working medium, and the rate of combustion 
falls. 

[0013] Thereby, an inhalation-of-air throttle valve and GR valve are controllable, securing combustion 
stability (ignitionability and rate of combustion) good. Therefore, even if it is the case where set up an 
excess air factor small at the time of the cold machines immediately after start up etc., carry out temperature 
up of the exhaust-gas temperature (making it fall), and an exhaust air clarification catalyst is activated, an 
inhalation-of-air throttle valve and an EGR valve can be controlled, without causing aggravation of 
combustion instability or exhaust air emission. 

[0014] Since according to invention concerning claim 3 reduction amendment of said whole amount of 
target working medium is carried out when a flame failure is judged According to invention concerning 
claim 4 which can prevent a sharp reduction of the amount of working medium, and can maintain 
ignitionability good, preventing the lowering of the high rate of combustion of a contribution to a flame 
failure, and raising flame-failure-proof nature Since it judges with a flame failure when the amount of 
unburnt exhaust air components detected or presumed, and a flame failure and correlation detected or 
presumed the strong amount of unburnt exhaust air components to be exceeds the predetermined value set 
up beforehand, a flame-failure judging is easy. 

[0015] According to invention concerning claim 5, since the amount of unburnt exhaust air components, an 
inhalation air content and the amount of unburnt exhaust air components, fuel injection timing and the 
amount of unburnt exhaust air components, and a circulating water temperature have a respectively fixed 
relation, the amount of unburnt exhaust air components can be easily presumed by detecting or measuring at 
least one of an inhalation air content, fuel injection timing, and circulating water temperatures. 
[0016] According to invention concerning claim 6, the amount of working medium can be made to increase 
with excess-air-factor regularity by enlarging the opening of both an inhalation-of-air throttle valve and an 
EGR valve. That is, it is impossible for an excess air factor to increase and to make the amount of working 
medium increase with excess-air-factor regularity only by enlarging the opening of only an inhalation-of-air 
throttle valve, and only by enlarging only an EGR valve, since negative pressure decreases by the increment 
in the amount of EGR(s) and the inhalation air content relatively inhaled by the combustion chamber 
decreases, it is impossible to make the amount of working medium increase with excess-air- factor 
regularity. 

[0017] Therefore, the amount of working medium can be made to increase with excess-air- factor regularity 
by enlarging the opening of an inhalation-of-air throttle valve so that a part for the inhalation air content 
which decreases by enlarging the opening of an EGR valve may be compensated. 
[0018] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on 
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drawing. Drawing 1 is the system chart of a diesel power plant with a supercharger. As shown in drawing, 
the common rail fuel-injection system which uses as a component a common rail 2, a fuel injection valve 3, 
and the fuel pump that is not illustrated is prepared in the engine 1 , and a high-pressure fuel is supplied to an 
engine 1 . 

[0019] It connects with the inhalation-of-air path 5, and compressor 4a of a supercharger 4 is driven and 
supplies a compressed air to an engine 1 . It connects with the flueway 6, and turbine 4b of a supercharger 4 
rotates with the exhaust air from an engine 1 , and drives said compressor 4a. In addition, in this operation 
gestalt, the high supercharge effectiveness can be acquired by the large operating range by using the thing of 
a variable-capacity mold as a supercharger 4, extracting the adjustable nozzle prepared in the turbine 4b side 
in the low-speed area, raising a turbine efficiency, opening said adjustable nozzle in a high-speed region, 
and making turbine capacity expand. 

[0020] The air flow meter 1 5 arranged in the upstream of compressor 4a of said supercharger 4 and the 
inhalation-of-air throttle valve 7 are formed in the inhalation-of-air path 5. Using a step motor, the 
inhalation-of-air throttle valve 7 is the thing of the electronics control type in which opening modification is 
possible, and controls the inhalation air content inhaled by the engine 1 according to the opening. 
[0021] The exhaust emission control device 10 arranged in the downstream of the EGR path 8 which 
branches from between an engine 1 and turbine 4b of a supercharger, and is connected to the inhalation-of- 
air path 5, the EGR valve 9 infixed in this EGR path 8, and turbine 4b of said supercharger 4 is formed in 
the flueway 6. It is the thing of the electronics control type using a step motor, and said EGR valve 9 
controls the amount of EGR(s) of the exhaust air which flows back to an inspired air flow path according to 
the opening, i.e., the amount inhaled by the engine 1 . 

[0022] Said exhaust emission control device 1 0 purifies the exhaust air discharged by the supported catalyst 
from an engine 1 by oxidation / reduction reaction. A control unit 20 performs opening control of said 
inhalation-of-air throttle valve 7 and the EGR valve 9 while it sets up fuel oil consumption Qf and fuel 
injection timing IT based on the detecting signal from the various sensors inputted and controls actuation of 
said fuel injection valve 3. 

[0023] In addition, as said various sensors, there is air flow meter 15 grade which detects a sensor 14 and the 
inhalation air content Qa whenever [ catalyst temperature / which detects whenever / catalyst temperature / 
of the engine revolution sensor 1 1 which detects an engine speed Ne, the accelerator opening sensor 12 
which detects an accelerator opening, the coolant temperature sensor 1 3 which detects the engine-cooling- 
water temperature Tw, and said exhaust emission control device 10 ]. 

[0024] By the way, since said exhaust emission control device 10 cannot purify exhaust air, without being 
activated unless the catalyst (exhaust air clarification catalyst) becomes beyond predetermined temperature, 
it is necessary to carry out temperature up of whenever [ catalyst temperature ] at an early stage at the time 
of the cold machines immediately after engine start up etc. So, with this operation gestalt, immediately after 
engine start up, the temperature up of the temperature of a combustion chamber, as a result an exhaust-gas 
temperature is brought forward, and early activation of whenever [ catalyst temperature ] is in drawing by 
what (it is made to fall) an excess air factor lambda (namely, new air volume of the low temperature inhaled 
in a cylinder) is set up for smaller than the excess air factor set up at the time of the usual warming-up. 
[0025] Here, there is an approach to which the amount of EGR(s) is made to increase from the time of the 
usual warming-up by controlling the approach of decreasing the inhalation air content Qa, and the EGR 
valve 9 by controlling the inhalation-of-air throttle valve 7 as an approach (for it to be made to fall) of 
setting up an excess air factor lambda small. When an excess air factor lambda is made small only by the 
inhalation-of-air throttle valve 7, the amount of working medium of a combustion chamber (the amount of 
inhalation air content Qa+EGR) decreases rather than the amount according to operational status, and since 
compression edge temperature falls, it has the problem that the ignitionability of a fuel will get worse. 
[0026] On the other hand, although compression edge temperature also rises and ignitionability can be 
maintained since the amount of EGR(s).?in which temperature rose by combustion increases if an excess air 
factor lambda is made small only by the EGR valve 9, the rate of the amount of EGR(s) which is inert gas 
increases rather than the amount according to operational status, and it has the problem that the rate of 
combustion will fall. Therefore, in order to carry out temperature up of the exhaust-gas temperature, 
maintaining combustion stability (effectively), while securing the amount of the working medium of a 
combustion chamber, it is necessary to make it comparatively (EGR rate) not become large too much as for 
the amount of EGR(s) in this working medium. 

[0027] For this reason, although an exhaust-gas temperature is raised with this operation gestalt by reducing 
an excess air factor lambda immediately after engine start up, in order to compensate aggravation of the 
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ignitionability by reduction (namely, reduction of the amount of working medium) of the inhalation air 
content Qa accompanying decline in an excess air factor lambda, the amount of EGR(s) is made to increase 
and the amount of working medium is secured proper. He is trying to set up the amount of working medium 
(the amount of target working medium) which made the inhalation air content Qa and the amount of EGR(s) 
balance in that case, so that lowering of the rate of combustion by the increment in the amount of EGR(s) 
may be controlled. 

[0028] Hereafter, control of the inhalation-of-air throttle valve 7 immediately after engine start up and the 
EGR valve 9 is explained. Drawing 2 is a flow chart which shows the Maine control routine. Step 1 (it is 
described as SI by a diagram.) In it being below the same, engine-speed Ne, fuel oil consumption Qf, and 
the inhalation air content Qa are read. 

[0029] Here, an engine speed Ne and the inhalation air content Qa are detected by the 1 1 air flow meter 
engine-speed sensor 15, respectively, and fuel oil consumption Qf is set up according to operational status. 
At step 2, target excess-air- factor lambdat is computed with reference to a map as shown in drawing 3 based 
on the engine speed Ne and fuel oil consumption Qf which were read. 

[0030] Although said target excess-air- factor lambdat sets up the optimal value according to an engine 
operation condition at the time of the usual warming-up, here In carrying out temperature up of the exhaust- 
gas temperature like [ at the time of the cold machine immediately after engine start up ], it sets up a value 
smaller than the value set up in the same operational status as this target excess-air- factor lambdat at the 
time of the usual warming-up (consequently, an excess air factor lambda is made to fall at the time of a cold 
machine). 

[003 1] The amount of target working medium is computed by searching a table as shown in drawing 4 with 
step 3 based on computed target excess-air-factor lambdat. This amount of target working medium 
computes the amount of working medium used as the EGR rate which can secure combustion stability 
(ignitionability and rate of combustion) good at the time of target excess-air-factor lambdat. 
[0032] Here, the table for the amount calculation of target working medium ( drawing 4 ) is explained with 
reference to drawing 5 . As mentioned above, when reducing an excess air factor lambda by controlling only 
the EGR valve 9 (namely, the amount of EGR(s)), since the amount of EGR(s) is made to increase, although 
an inhalation air content decreases, there is little change of the amount of working medium ( drawing 5 : 
continuous line). 

[0033] However, since a limitation is in the excess air factor (it can be made to fall) lambda which can be set 
up in control of only the EGR valve 9, it is necessary to also use together control of the inhalation-of-air 
throttle valve 7 to reduce an excess air factor lambda beyond this limitation. That is, it is necessary to reduce 
an excess air factor lambda by extracting the inhalation-of-air throttle valve 7, considering the EGR valve 9 
as full admission ( drawing 5 : broken line). In this case, if an excess air factor lambda is mainly reduced, 
since the rate of EGR which is inert gas will increase control of the EGR valve 9, the rate of combustion 
becomes slow. 

[0034] If an excess air factor lambda is reduced by controlling only the inhalation-of-air throttle valve 7 
(namely, inhalation air content Qa), in order that the amount of working medium may decrease on the other 
hand, compression edge temperature falls and the ignitionability of a fuel gets worse ( drawing 5 : alternate 
long and short dash line). Thus, since it has the inclination for the rate of combustion to become slow when 
the inclination for ignitionability to get worse is shown when inhalation-of-air drawing is performed, in 
order to reduce an excess air factor lambda, and EGR is performed, In reducing an excess air factor lambda 
especially at the time of low temperature (that is, temperature up of the exhaust-gas temperature is carried 
out) the amount of EGR(s) (ratio) occupied to the amount of working medium, and working medium by 
making opening setting out of the inhalation-of-air throttle valve 7 and the EGR valve 9 balance — proper — 
securing — combustion — it is necessary to avoid an unstable condition 

[0035] The table of drawing 4 is set up in consideration of this point, and computes the optimal (the EGR 
rate was taken into consideration) amount of target working medium according to an excess air factor 
lambda. It returns to the flow chart of drawing 2 , and the amount of unburnt exhaust air components is 
predicted at step 4. At step 5, reduction amendment of said amount of target working medium is performed 
based on the predicted amount of unburnt exhaust air components. 

[0036] At step 6, a target inhalation-of-air throttle valve opening is computed based on the amount of target 
working medium after amendment. At step 7, whenever [ target EGR valve-opening ] is computed based on 
the amount of target working medium after amendment. At step 8, opening control of the inhalation-of-air 
throttle valve 7 and the EGR valve 9 is performed. 

[0037] The opening of the inhalation-of-air throttle valve 7 is controlled to specifically become the target 
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inhalation-of-air throttle valve opening computed at step 6, and the opening of the EGR valve 9 is controlled 
to become whenever [ target EGR valve-opening / which was computed at step 7 ]. It becomes possible to 
control the inhalation-of-air throttle valve 7 and the EGR valve 9, securing combustion stability, if it does in 
this way. 

[0038] In addition, although the amount of target working medium is used as a value which represents with 
the above-mentioned flow chart the capacity which flows in a cylinder, it replaces with this target working 
medium, and you may make it use target volume effectiveness. In this case, based on the target volume 
effectiveness which computed and computed target volume effectiveness according to the engine operation 
condition, the inhalation-of-air throttle valve 7 and the EGR valve 9 will be controlled. 
[0039] Next, the control performed at each step of said Maine control routine ( drawing 2 ) is explained. 
Drawing 6 is a flow chart which shows prediction data processing of the amount of unbumt exhaust air 
components performed at step 4 of said Maine control routine ( drawing 2 ). At step 1 1, the inhalation air 
content Qa, fuel oil consumption Qf, fuel injection timing IT, and the engine-cooling- water temperature Tw 
are read. 

[0040] At step 12, the amount of unburnt exhaust air components is predicted. Since it turns out that it has a 
relation as shown in drawing 7 - drawing 9 R> 9, respectively, specifically, the amount of unburnt exhaust 
air components, and an excess air factor lambda (** inhalation air content Qa / fuel oil consumption Qf), 
fuel injection timing IT (ATDC) and a circulating water temperature Tw predict the amount of unburnt 
exhaust air components by performing predetermined data processing based on these tables. 
[0041] Drawing 10 is a flow chart which shows the reduction amendment processing of the amount of target 
working medium performed at step 5 of said Maine control routine ( drawing 2 R> 2). At step 21, the 
unburnt exhaust air component forecast computed at step 4 of drawing 2 is detected. Step 22 compares the 
amount forecast of unburnt exhaust air components and predetermined value which were detected. 
[0042] When it results in a flame failure (or just before a flame failure), this predetermined value is set up as 
a value which shows the amount of unbumt components discharged from an engine, and is beforehand 
calculated by experiment etc. When said forecast is larger than a predetermined value, it judges with a flame 
failure, and progresses to step 23, and reduction amendment of the amount of target working medium 
computed at step 3 of drawing 2 is carried out. 

[0043] That is, since it is necessary to improve lowering of the rate of combustion of a combustion chamber 
when a flame failure is judged, it is necessary to decrease the amount of EGR(s). However, when only the 
amount of EGR(s) is decreased, shortly* the amount of working medium will decrease greatly and 
aggravation of the ignitionability of a fuel will be caused. Therefore, by carrying out reduction (as a whole) 
amendment of said amount of target working medium as which combustion stability was considered, 
suppressing aggravation of ignitionability to the minimum, the amount of EGR(s) which is inert gas is 
reduced, and lowering of the rate of combustion is improved. 

[0044] Thereby, flame-failure-proof nature can be raised. When said forecast is below a predetermined 
value, amendment of the amount of target working medium is not performed, but this control is ended as it 
is. In addition, although it may be made to carry out specified quantity reduction of the amount of target 
working medium as the approach of reduction amendment of said amount of target working medium 
uniformly when said forecast is larger than a predetermined value, it may be made to make [ many ] the 
amount reduced, so that the difference of said forecast and predetermined value becomes large. If it does in 
this way, it will become controllable corresponding to flame-failure level. 

[0045] Drawing 1 1 is a flow chart which shows calculation of target inhalation-of-air throttle valve 7 
opening performed at step 6 and step 7 of said Maine control routine ( drawing 2 R> 2), and EGR valve 9 
opening. At step 3 1 , the amount of target working medium (amendment back) computed at the fuel oil 
consumption Qf set up according to target excess- air-factor lambdat computed at step 2 of drawing 2 and 
operational status and step 5 of drawing 2 is read. 

[0046] Target intake air flow Qt is computed at step 32. As shown in a bottom type, specifically, target 
intake air flow Qt is computed by carrying out the multiplication of theoretical air fuel ratio (14.6) and the 
fuel oil consumption Qf to target excess-air-factor lambdat. The amount of target EGR(s) is computed at the 
target-intake-air- flow Qt= target excess r air- factor lambdatxl4.6x fuel-oil-consumption Qf step 33. 
[0047] As shown in a bottom type, specifically, the amount of target EGR(s) is computed by subtracting 
said target intake air flow Qt from the amount of target working medium (amendment back). The amount of 
target EGR(s) = a target inhalation-of-air throttle valve opening is computed by searching a table as shown 
in drawing 1212 with the amount of target working medium-target-intake-air-flow Qt step 34 based on the 
target intake air flow and the amount of target EGR(s) which were computed. 
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[0048] Whenever^ target EGR valve-opening ] is computed by searching a table as shown in drawing 13 
with step 35 based on the target intake air flow and the amount of target EGR(s) which were computed. As 
explained above, in the time of the low temperature immediately after start up, in **** an exhaust-gas 
temperature by setting up an excess air factor smaller than the time of the usual warming-up in the same 
operational status as target excess-air-factor lambdat with ** Early activation of an exhaust air clarification 
catalyst can be attained securing combustion stability, since opening setting out of the inhalation-of-air 
throttle valve 7 and the EGR valve 9 is performed in consideration of the balance of the inhalation air 
content Qa and the amount of EGR(s), securing the amount of working medium proper. 
[0049] in addition, without setting up the amount of target working medium, as mentioned above, after 
activation termination of an exhaust air clarification catalyst sets up target intake air flow Qt and a target 
EGR rate based on an engine operation condition, and you may make it control the inhalation-of-air throttle 
valve 7 and the EGR valve 9, respectively (namely, — irrespective of the amount of target working medium) 
Moreover, although the inhalation-of-air throttle valve 7 and the EGR valve 9 are controlled by the above- 
mentioned flow chart to become the amount of target working medium with which the inhalation air content 
Qa and the amount of EGR(s) balanced under target excess-air- factor lambdat, more amounts of working 
medium of a combustion chamber can also be set up, seting an excess air factor lambda constant. 
[0050] in this case, the inhalation-of-air throttle valve 7 set up based on the map shown in drawing 4 and the 
EGR valve 9 — what is necessary is just to control to each opening in the direction which opens further the 
both sides of the inhalation-of-air throttle valve 7 and an EGR valve 
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